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Introduction
In the paper [1], properties of a quantum system were examined that acted as
a measurement apparatus A, as well as the switching device of the interaction
between A and another quantum system S to be measured. The apparatus is
expected to simplify the problem of quantum measurements. A density matrix
of the total system evolves under the time-independent Hamiltonian, H =
H0+ V , H0 = HS +HA, where HA (HS) is the Hamiltonian of the apparatus
(system), and V is the interaction between the system and apparatus. By
selecting the Hamiltonian and the density matrix of the apparatus, HA and
σ, and the system-apparatus interaction V , we want to satisfy the condition,
f(t) = 0 for t ≤ 0 and f(t) 6= 0 for t > 0, where
f(t) = exp(−
i
h¯
Ht)(ρ⊗ σ) exp(
i
h¯
Ht)− g(t), (1)
g(t) = exp(−
i
h¯
H0t)(ρ⊗ σ) exp(
i
h¯
H0t). (2)
This is equivalent to Conditions 1 and 2 and Lemma 1 in the paper (with-
out loss of generality we set t0 = 0). The functions f(t) and g(t) represent
the infinite-dimensional matrices, and ρ is an arbitrary density matrix of the
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system. In this note we show that it is very hard to satisfy the condition and
thus, such apparatus does not seem to exist.
Firstly, let us assume that the matrices f(τ) and g(τ) are well-defined for
complex τ = t+ ih¯β in the region |τ | < r.
f(τ) = eβHf(t)e−βH − g(τ) (3)
g(τ) = eβH0g(t)e−βH0 (4)
This would be a resonable assumption, because f(t), g(t) and the statistical
operators e−βH , and e−βH0 , are well-defined by physical requirement. The
continuity of g(τ) is verified easily as
lim
δ→0
g(τ + δ) = lim
δ→0
e−iH0δ/h¯g(τ)eiH0δ/h¯ → g(τ). (5)
Similarly, f(τ) should be continuous. Secondly, the first derivative,
−ih¯
df
dτ
(τ) = [H, f(τ)] + [V, g(τ)], (6)
is well-defined and continuous in the same region. According to Goursat’s
lemma, higher order derivatives exist. For example, the second derivative of
the matrix elements are
(−ih¯)2
d2f
dτ2
(τ) = [H, [H, f(τ)] + [V, g(τ)]] + [V, [H0, g(τ)]]. (7)
Thus, we have the Taylor expansion of f(τ) about τ = 0.
f(τ) = f(0) +
df
dτ
(0)τ +
1
2
d2f
dτ2
(0)τ2 + · · · (8)
Since f(t) = 0 for real and negative t by assumption, all the derivatives in the
expansion are zero. Thus we conclude that f(t) = 0 for 0 < t < r.
The analytic property of Eq. (1) is apparent in matrix form. Assuming that
the system is in a large box, we have eigenvalues and normalized eigenfunctions
of H and H0, denoted as (EI , Ψ
I) and (ǫI , Φ
I), respectively. All the matrix
elements of the equation,
fkl(t) =
∑
IJ
Ψ Ik e
−iEI t/h¯
〈
Ψ I
∣∣ ρ⊗ σ
∣∣ΨJ
〉
eiEJ t/h¯ΨJl − gkl(t), (9)
gkl(t) =
∑
IJ
ΦIke
−iǫIt/h¯
〈
ΦI
∣∣ ρ⊗ σ
∣∣ΦJ
〉
eiǫJ t/h¯ΦJl , (10)
are regular analytic functions of complex variable t except for t = ∞. Thus
every matrix element has the Taylor series about t = 0, and the convergence
radius is infinity.
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